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(54) OPTICAL ANISOTROPIC FILM AND LIQUID CRYSTAL DISPLAY APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To find out a film manufacturing method capable of efficiently 
controlling the retardation in the thickness direction of a transparent film support small with 
respect to the average of the in-plane retardation thereof to obtain an inexpensive high 
performance optical anisotropic film by coating the produced film with a liquid crystal layer to 
orient the coated film and to provide a liquid crystal display apparatus using the optical 
anisotropic film. 

SOLUTION: An optical anisotropic film is constituted by providing at least one liquid crystal 
oriented film and at least one liquid crystal layer on a film support comprising fatty acid 
cellulose ester having a 2-3C acyl group and there is a relation represented by formula: 
(nx+ny)/2-nz>a between the in- plane refractive index nx in the x-direction, the refractive 
index ny in the y- direction and the refractive index nz in the thickness direction of the 
cellulose ester film support. 
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it. &mmi&&izttLzt&m%mi&iJ s mMt?i o%u 

T. #4L<li5%WT\ #K£<*i$r^,ri:jWftt> 
[0053] *^<0J!t!»ie-fe^n-xxx-r/l'H— 7* 

tew. ii&mmimmtnMX' 1 ~3 o%<^>mmw^ 

tfi«>. T/P:3-/U9Jt$#£< : $:l>i:*7x7' ( F—7* 
K)**y;HtU *xy£±*fc:LSSffiffl^a$fta&»& 
fHJSt-fS £ k k «r 0 . MfctrafrM*«fc*tt-* 
flg)»K-b;Pn-^xX7 i ^«?§^$:{£3t^--S,^mA^f^> 
ft*. ^JI^l-^OT^r?-/!^ LT«\ yyy 
— /K xyy— n-To^y— /K i s o -y°n/N° 
y— /K n-7*yy— ;K sec-^y-/k ter 

t - yy y -juzmf&z k h „ ztibno-h. 

<. m&tf*^Zkm>t>x?S-)\si)W£ L 

[0054] H-7*<0Bffle»iRK{ia«» *4T 1 0~ 
4 0%*W4 L< . H-rtt*« ( 1 0-5 0 P a • s 

ec) i oo^soomxn&mizmmzti&zktf 

[0055] WJ:<7)«{C LT«BES*lJt H-ni, iPW 
[00 56] h'-T*fc«, njllBW, m^htft 
[0057] *IEBJ^^ffl-rST-t^*t5 ilfrnt 

in L3r < T t ^ifc-f^saiii *T3fc#ar y -f /UA^ 
v\ 7>r;^<?)iS3®ttS:|6j±^SWT-{i, T 

[00 58] t/^U7^'J^t;^;p^U31^— MH 

y /uro tvp^" y ^ u- h . y^-juy 9 y ^y-^/u^" y 

nl^-h. /V7 ^ 'J f A-/'J 3 h . y 

^/py ^ y ;uxf-;p^ y n u- h , xj-iv? -9 y ;i^y f- 

y rj h . x^uy y y/urDbv^y n 
h, y-f-;pyy y/vyf^'jnu- h, x^yyy 
;i^y^y y nu-s, y^-iv? y y^y f-zi^yy n v 
-h. y-fypyy y/kxf-yi/yy 7"obvuy 
y y/py^-zpy y ai^-h, y^y y y ;P7°obvi^y 
yni/- h, y^-;py y y^jf^^yy nix-h, x 
f-)uy y y y y n i^- h . jj- y f-;uy y y ;p 
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[0059] U yKiXf^it LT(i, h 'J 

X7I-1-. ^^f/^x-MX?!-)^, h>JjJ- 
;fWX7x-h. h l J7f/^7x-hfJf(f 

[0060] ^y^ygixt^i Wiif . 7 
*/H8x*?7HH. ^lynxxf^mo. 7? 
/HSxxTvHifc LTfi, i^f-zi^^-K i^x^- 

y?\y-b. : J*?j->isy?u-b, V7i-)Vy?v— 

;l/i3j:y^xyl?T-b^h yx-T-^fcit/^x^&T 
■fe^P h 'J jjtif 4 £ i: fr'T^ 6 . 

[006 1] X, *<DffiL ;*W VW.7&)V^ t>W- 

^jEtT, 2SSW_h2r0fffltTfflUTtJ:M„ -b;l^D 

-^.x^^K^v^ts-^, v ym^y-)^cnmmm 

?>&fflJt^«x5 0%WT* ! -fe^D-axxf^7 4 

ft & L < , 7^;Hxxf;H^'J 3-/HxxfyP 
[0062]*n. ^f^7^'J;MWij3 1/- 

K xf^7^y^xf/^ij3i/-b, rnbvu^^ 

£L< , ftfcx^7*U/i/Xfvl^y 3U-ha«Jffi 
t<fflV^il^„ X. ZtlhT)\s*)Vy?V)VT)V*>V 

7vais-b£2 mitm& LX&m LX fc J: v \ 

[00633 doaWC'ffl^S^T^JOitS-fe^o-X 

~i 3%iqffiu<. 

[0 0 64] ^fL^^t^ti, -b/Uo-XXXxMH 

[0065] y < ivKcnmi^W^-th EttrciiMfflifi 
^n:ffeT^H«u>. fat, ^nma 

X\ *W»fcJ«Sr<"CiJ:< . t/i-n-xxxf;K:M 
-f SfiJIW&T 1 ~ 1 0 0 p p mtfftt t < , 2-5 0 
P pm*<|S{c$ft U\ 

[0066] ■fe^n-^xx-f;Ui- < ^j|i*5rMtT^ 



[0067] 7 4 /PA*^0tC< Wb? 4 )VJ*R±ifif 

*««fc:fiR*)4 7-r;l/Afc:«. -Rft$r-r*, 

y^A, ^RTVUSx'*/^ vMR-??'*^.^ 'J 
>R#^ v 7 A^oiHS^fi^^^^^r tov -y 
bmZtt iS-tZZt tffttL^K 

[ o o 6 8 ] z.mvr4 mm? Ktm&^i^mi 

lz£^X$iW9mZtlX^$>Z£W. y-fJUAcD^X 
SriKTT'^ htzibfti Lv^. »Bf«iST*#i U*&*M& 

# WIo -v N %)$k\$± # < , ¥%S*>'h § W J 3 * { 

SI2 5 - 5 0 n m-C'ct 0 *? * L < \± 7 - 1 4 n rat* 

LT#ftL7-(;^*i(C0. 0 1 — 1. 0//mc7)IH]Ci 

UIJ7XOy;K»)S<7)AEROSIL200, 3 
00, R972, R974, R202. R812. OX 
5 0, TT6 0 02rfc'aW=>*U HKIiAERO 
SILR972. R974, R202, R8 1 ItcZlfi 

[0069] ZC0-? y MPJc7)iE^-{i7 >f /UJ+CD^ Xtf 

o . 6 %wf. mmmmtf o . 5 art %h i a tea 

[00 70] rtf5aWTJBV»fe*lftV«y h^J^W* 
(i, MTfl&JteB^^o-XX*x/K=ttLT0. 0 0 
5~0. 3%*W*LV\ 

[0071] m$m?mm.\±. m*\-x'&mztL&m&t> 
[0072] *wRcoy i )vmz\5.^ mtmwm\*m 

^fc«0j*i*»4>iftj|3 7 0 nmOTO^(-^cr)©lRSgtcflS 
ix, *»oH#«r«ffl^fi<0jaj: 0«S4 0 0 nm^Lh 

co^m^cofRm^&mz^^^cD^ft^. L<m^e> 

tl& . Wfc , M370n mT'WSjg^* { , 1 0 %VXT 

□-xxxfyK:WLtlitO. 5~5%**«F*L 
<, J:0*f* t<ti0. 6-2. 0%X'hh. 

[0073] z<7)gMX'm^t>tiz>mm®mu. ^ 
mitm.mzf&m^ ^ l < . b o rv 

[00 74] Z\tlb<T>mbLXte. 2 - (2' -bh'D 

- (2' -t Fodfi^-3' . 5' -i^'-t e rt-7* 
f^7xx;p) ^yyhUTV— 2- (2' — b H 

n?*i^-^' -t.p.rt.-m-S' -)(+/I/7t- 
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)V) KVVY 'JTV"-;k 2. 4->-'b Fodfi^yy 

>\ 2-t Fn^-v— 4-n-:*? h^f ^yy'^xy 
>\ 4 - Kfy^^fy- 2 - 1 Ho4f i"<yy 7 1 y 
y, 2, 2' , 4. 4' -fh^tHD^fyOV'?! 
yy, 2, 2' -i/t h'nJf v—4, 4' -S^h^ 
<y/7iyy, Uf-/H87xx;K -f yf-/^B^;<f- 
[0075] *%wiz&^xi±zixkm*mw.WM<7) 1 
mmmmztt tx tin. 

[0076] ^l-^©iR^JO^JlI^j£(ir;U3-;^^ 
^ \y y ? o 7 H . S^sr^f V 5 ^frflMSMEfc:*^ 

[0077] **BBKfcft*«*M6«iR«l<0ttffl*tt-fe 
^o-*x*ir;UCW4«*t\ 0. 1-2. 5%, 
*f*L<{4. 0. 5~2. 0%, J;0*f^L<(iO. 8 
-2. 0 ^tl©JR^JO«ffli*i2. 5%<t 

m*m&m< Khmwb *)#tL<%u. 

[00783 X. y<>l>J±cr>mm£ : £fa±.2it&B&}X' 
ti, t y/- H 7 x y-yH^t^ft*WS L<M^t> 

WUllll^tlppm^l. 0%#W2L<. 10 
~1 00 0ppm**Stwif^ L^. 
[ 0 0 7 9 ] X, i<0«*»t:. ^/PS/^A, V;/*>"7 

j>%f<7)T)\s*r o±m&mc?>t&%b'cr>»£mmuix 

[0080] ±iB<0flSt, JEfc. #W*jh*l MBA. 
3t*akL-CU. F-7lg£;£»tt±fc»5S, 8SH8U 

[0081] ®28fl¥Ig : ^JUtJ-X^Xr-jUCOy V— 

( F— 7°) £JBJfr*-4ie?*4. JfFWtCli. ^ETIt 
7?7£. ±*«E^)*ASJ31T-Cfta*1£, 
±T-jDELTfira^TS> J. M. G. CowiefCJ: 
SMakromol. chem. 14 3t, 105H 

(1971) iZifflZtltz* 7$r. X^¥9-9 55 
4 4 9-9 5557 ^$gCl2«J$il^«=5rffic 



[0082] ©SHEHS : H-r^JnffMSi^-Ky 

tc»3t-r £ *HB<0AR<yP F h h v HiEMW £ &g F 5 
AOSHPKa** (£11*. mz3rftfcb^dZti>*> 

h) lizum.?* frhv-TzmMt & iMX'h&. ss 

&t Lxteffimztifi: v-ymzyi—vx'mmzmffi 
nF^^-7i/-Ha, h&^immm-t&n-jisx 
mm-t& v^-xu-ivzi-f-izxh-Hmmttfoh 
tfi. u&uftcoxvv himk^mmta^ mmz&t-iz 

h. wm&.*±ifhKwzMi£y4immm3&m±. 

[0083] Qimm&Km. :7x7( 8KEffl33*«c± 
fc H-rtaHILfciaBW) F-rUS^t^frSr^xri: 

T^S. i§&£3£?i&S-t2-6K{i. 7x7'»^IJi!>;*' 
[0084] OgOKXS : ^f«c±-C^M* J HflL^'7 

^ritvamzT&ktih . mmt h ^x-cr> 7x/<os 

[0085] MMiSS^±(f ^»^& 

x-%%>) tLx. wBfmtf&< kt>mta&ksynffi 
mm (y>u**XT4>y) mmm&^ta^ 

imftcou&*imxy)vi\L-?h^$mtfbz>. ttz. 
v-TWz&m,t&&to th^m^hh. 3&fW±.x-y>v 
fo$ltm£%i<'t&ZblzX^X , MMttmwmg. 

ua<. m&&t&®t<r>mtz^xmmmiwm 

[0086] O^^iXg : *? x ^S^JMRtSB L^ca 

•yTX"?±y<Dffiieii&7V yrtxmm-t^T-y^-^ 
w.zm^x'7x7z&m?&xnx't>6. m&&m± 
fj x 7<rMmzfm& m^&<?>t> i -'imx'hhti\ a 

O^0tcv>f ^a^x-y^^TTiD^-r&^St* 
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{44 0-2 5 0°CX\ 70-18 0WmU\ flgffi 
[0087] Sti^^a**ii*»4)iHIKLJtaw<e«lXS 

■eta . mmnm&tz x -> x ■> x 7'{4rwjr*nciix*s l «t a 

iU*. £<7)ffi£*^. fiaj*.{4\ #^836 2-4 6 62 

[0088] : ^iysraejfflBai^qi 

*T2%JaTt : 3r-oT*^7 LT^£5X4Ig 
X'h 4 . gg§&£fi S- 0 . 4 %JUT(3-t 4 £ 1 (C i "J -* 

[0089] n%®mmiTii<7)&x'$ntz, . 

SS^JSEJI (%) = I(M-N)/N|X100 
ilf, M{i<7x7*<0ffia3*^-C<03HI, NJ4M£l 1 
0'CX'3 mffl$Z® £ tffc B#c9*4T'£> 4 . 
[0090] fltWi?-fe/^n-xxXT-;P7 4 lV2±cr>mf- 

nmmziz pjrmnmzizz&xoiz, v-ymm.. # 
®mz%i~izi-&^mtvx. wmnm^et 

Srffl V rt , 7°n ^ y J* £ ii^ 7 4 - s' y ? flHR * ±f e 
£OT{= 7 4 - K A* y ? $ 4 L \\ 

[oo9i] mmmmmizmvx<?>wmmfrt>v> 
tmzx'njimz&^x . ^^si*io#fflm$r, 

<^W6Kff <0ftKttti«fc:#Ji: $ n=Crtt<xtf Jfl: v i d 
i:J425il&tf>.ri:T'S>4. 

[0092] *^H^cfc(t4-fe/Uo-xx^-f/W7 -f A- 
[00 93] 

(nx + ny) /2-nz>0 ( I ) 

— 5"B ym (Rtl) *<50-3 0 0nmtibSW 
[00 94] 

Knx + nv)/?-n7.)XH (II) 



CClCfc^T, n x. n y{4-fc^n— XlXf^7 

A-UfilTCDy 4 )\s£.(DmVrm. d {47 -f /PACD/fA ( n 
m) t**>5 

X, ;«^-f-y 3 yi (Rtffi) {4, StC(4» 6 
0 — 2 5 0 nmfftiCWjffi U\ 

[009 5] 'J^-T-^aVffl^SO^a. SIHCffi 
ffltKOBRA — 2 1 ADH (3E^lt«llll« (*) K) 
SrfflWC. 2 3'C. 5 5%RH<og?i|ITT\ tfi* { 5 9 
OnmtCtSWC. S&TtHflr^aOISSrfflK ffitrf*n 
x, ny, nzJSft^^tCJ: 9f#4>il4. 

[00 96] *»BJJtf> >J a yg[ (Rtffi) O 

7 ^ /l^A£f#&{e{4, JilTOi; d &:fr&*>W^ft4 
Ztit>l,zmMZtl&i>cr>X'iZZc^\ 

mz&^x (4 . «w»o^«aejs«ji*^!S: < -t& t y 

^f-ysXl (Rtffi) (41SSPL, ^<-T4t«^ 

{4. 5-10 0%, XOMtLKli. 5-8 0%H:ff 
iL<ll 1 0—4 5%X*h&. 

( 2 ) mMt&m^tt^vizmmv-yftzim-t 
&mco$&jjit. ±%<t&to?-7'-i'aym. (Rt 
ffi) itm-v. 'b2<i-ztmv??>. 1&& L^mmm 

JjtLXIZ. 50— 400Newt on/m N J; * 
L<{4. 10 0-3 0 0Newton/m, ICIfiL 
<{41 00-250Newton/mX'M. X. 
V-^rtcOUBMSg^fc LT, ffiL<li 50-200 
Newton/m, J:0*f^L<{4. 80— 1 50Ne 
wton/m,SI;WL<li, 80 — 1 20Newt 
o n/mT*#>S„ 

( 3 ) XI4, 7 ;l'A*^bX«K5A*»^,*J(ltftco 
KjSUST-, fV^>^-^X{4, ^'JvTf^- 
*#C7 -f ;l^A$rMff L^*^^-T4^* 4 W^>^ 
4 . ®f*fg$*<7<# < , 'J 

H^ffi (Rtffi) {4iiiDL, /h«<-r*fc«iH-«. » 
4U^SE»«*i:L"C«, 2-5 0%. iO*f^t< 
{4. 5-4 0%. fgfc#2 L<(41 0-30%-C*4. 

[ 0 0 9 7 ] X. *^£03®HJS:^*7 4 ;UA(4. -f-co 
JI$*>4 0-1 5 0/<mc7)tcO*W^LO„ 

[0098] is&MM&mfi&y 4 tu^m^xim 

LXMWLfcliW&s «-fkt*-^«ioS /7Xf y ^ y 
4 ) $r l&m L T ^ y x y ^ 12 |6j $ -£ t o £ ^ ^ # 
*LT. fll*IRtt, *»«^«WI*tt7 -< /PAS-ffi3K 

(HlO^O«^{4 . flilfflK?R B B B Ji S- MIS L«rV^*JIWCffl 
v^*ifi%fe«r*tt<ttTAC7^/UAtttfflLT«>J: 
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[oo99] z<?>mzLznt>ixfzm?itm\ m&*)v 

xm^Mzm\>mz^y)^h. ztuzx^x. 
mz%'z>mi&m*mwt>mL>ti&. 
[oioo] xftwizjo^x , m%.mx-zi/vimx' 

iV) Vtmizb. f^Ct;i^D-xx^f^7 4 )VJ±Z 

[0101] M&OW&k LXli* ffl250mm!|, 

~ 5 0 j« mCOM&i? 2 0 0 ffl&T , 50^/ mklt<7)»j& 
tfOWT&ZZbtf&tL^. Sfc#SL<{i, 5~5 
0 >u m (OflUS** 10 0 flKTFT* § . 

[0102] mjOtf&^b , Maw* -r xy\s"i <mmz 
nttimmzmz-t. mwjmmzmihit&vi&w.®. 

[ 0 1 0 3 ] X, KflK£^W3RJWI;£»£El*l 

m&*imint. m&mturvitfffiti&ztizk-oxm. 

[0 104] ,I*T.£>c7><fT\ £*cDL^2a>£>El6]J£i£ 
[0105] iiTEWKKocvcSMIi-*-*. fl#WC 

h\ xv^i^yyvyyv—v. Kvyj-vyr-isy 
XV^T-uy-ryfv-h. xvr-ty- 

/K * 'J K XVTVV-Y. T9V)V® 

XW-)VT)Vzi-)V^ xvywv-y. -t/Pa- 
x^77Af 7 ?^. ±x*is®m. y^y-ivm^tc 

[0106] ±Mfflmttm**%*ft<7)&BjB&ffc±izm. 

ftflkLfcft, yt'yywmi-zztizx^xilfam 

[0107] LCDo&mmt Lxfc<m^btix\^& 

XV A 5 Kit (#* U<tt»*«^**df'J-f 



B3« (*) k«lq/lxj/'J-x. BM-fk^ 

5t:y?'-?2>ztiz±'onL>ti&. 
[0108] muyvyywmt. LCD<7)m£km$i!& 
mumt Lxfe<mmztix^2>9mii&zmm-f&z 
ktfx^h. w*>. mifl&omm*. ?x 

/UK =/A#Wi-*--f ov, ^'jxxf;Pii^t'^ffl 
fir? CfcKi OHMS ix£. 

[0109] *%wizm^&wiikwt&mmgkiiitb-ft 

ikHm-ft^t-SWa. «ilf;)f'Jxxf;K ifCM s K. 
#'JTSh\ ^'Jxxf;K XV*}— K ^'jx 

k xvisv*yy. xv-vu^-hmthifbtiz. 
[oho] msmt^menmR<r>^mh lti±, a/p 

•f-vri— t 4 yy. If LttJtn— t-4 yf. a—il-a— 
t 4 yy^ T4 yya—7'4 yy. xvya—'rjy 

epm^-r-4yy. xrv-a-f^ yymfxy 
^ yy-^Ex-mmth ztwxz &tfztit> 

izmMZtL&IRX1i%\.\ 

[0111] *fflSr»mL;fc*S\ IWi. ^^K?* 

[0112] m&mii. ms j:if/4fc«s«x*n^F- 

[0113] *^tzfc^T. El*lS:lI«fl:-*-4IRtC3t 

ME*&5 ^;w\7-f h 5 yy^t'c^mmm 

^5$<l»iR-C'§i»t^* { »4L<, 36 0nm-4 50 
nm^C^-n»^:/Hg^SS:Og^<i*<l OOliLh. 

mza 5 o ojsui^>to*«tfF4 u v\ XMitmoymt 

L"C(i, «^FH. ?ra*«, atfm (^) «r 

mm&i,^. mm<D7mtLxit. {&K*®yyy 
mm?yy\ &ftrz*/)\syyy\ 7v v?yA 
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[0114] -n, y^/Dvm^mm^m^h^, 

A. iSBSggry^-^A, t e r t -y^y^-jf 9 V 

x— k ^yW/^s-jj-^f-f-f k, -f/rotvi^— 
#-**-K 2, 4-x^o;^yV-<;l/yN°-3j-Jf-9- 

V/fD-h U/P, 2, 2' -7/t'X (2-7;y 

jg^S-#{f & ; t £ . i*t^oSWfc:ov^T« 
rMW^XfAj Uitm®*>?-, 6 31-1 
4 71, 1989#«C|B*S**1'0>*. 

[ o 1 1 5 ] x, x^^Sr^-rs-fb^^a^-fc 

(^t7;^D7tX7x- K f h57^ 
U*V-M . y'T'J /U3-h'-»7.AJtg. via^run 
-Wig(PF 6 , AsF 6 , SbF 6 iOj:o^r-jry 

[01163 m&wt&mzmvmzmz. i a 
[0117] -7f, atiMtft^wfif^^iauftT*** 

«ffl±IB]H*>$rV>iBaSgH* Witf9 0*CJSLhfc:»^ 

[oils]**:. &mtimttmik?m%t:mmt 

6WT$mLX L* 3 «^ t«3tTS £ . J: o & 
*§-&(i. W3Rtt7 4/UAK±^ffi(p]®«£?To*:&£ 
*f&^i§%£^W^ B 3 B JI LT$£^ LT 

[0119] *%>wcr>X¥mji&y < >i<*ucD®&mco± 
<o*mkL-cte. .ifj^w^yiz-h, t^u/p 

^'Jb'^7*;l^n— /K (N-^o- 
U7 4 jK'Jx^tVK 5 B»t-;U/8 



[0120] *^(cii(t4?g B 3 H tt^^* { T'^ Xrjf- 
•y ?ltft*ffl£3r*-4fc£ft-C*£*&. 0Utf B*=f# 
1^21*2 5 87 3 9 8^-. |i]2 6 4 0 0 8 3*, P26 
4 1 0 8 6-f-. |B]2 692033^-. |3]2692035 
•f", |5]2767 38 2"§\ |5) 2 7 4 7 7 8 9-S?\ |5l 2 8 
6 6 3 7 2#*tc3EiB«Ofl:-&*t £ k #T'£ S . 

[0121] *^Bfl^fc(tS?S B B B tt^W«^fSB B B 
-C*4*6\ <H£tf B*«iHW*2 5 9 2 6 9 4^, |5l 
2 687 0 3 5-^ |h]27 1 1 5 8 5-^. |§]2 66 0 6 
0 l^p, 10-186356^ |S]1 0-2 0 

6 6 3 7-^. IS] 1 0- 3 3 3 1 3 4 Ett<0flfift<0fl;^ 
,1k 

[0122] *%.mzt5if&mik&.it-&fatf c r< xnf 

•y^MStJit^^^J^hOSSStt-fb^k LT 

«itPRrBB¥9-28 1 4 8 0-f-, |h]9-28 148 1 

[0123] 3lfi¥«ptt*lW»-t**:A<0liMlffl7 < )VJ* 
k tT(i. /f^Tjr^'J^-x-ygyffi^^v^Jk- 
VH^kv^i><D-C'tt&<. *f*tv^H* s #ffif&. h 
-^/Uk LT0* U^J^-f'-^gMiSrffSfcti, 
±IEaUMIflDU^— f-^a^fl (Rf ffl) kjSBJ^ 
-r ^A^^ct) ij^-f-yayf (Rtl) coit*^* 

mr<oj: oZcM&ttix^&t$>-&izm$ i mtt-r2>m 
my a >uj>3mmz lcd iztsv t^w&sm<r>tzih 

[0 124] 

Rtit= (Rf /Rt ) SI . 2 (III) 
Rf =?g B 3 B Jl£7)ff^[6]OU^-f ; -v- 3 ym 
R t =^BJ3d^*c7)il^[6)0 U 9-7- y 3 yfi 

[0125] 

Rf = ( (nx' + ny' )/2-nz' ) Xd' 
(nx' . ny' (4?S^a<7)Bl*IiOx ' ^r(6j. y' 2rft 
<^±®Sf^. fILnx' kny' JiW^roT t*U<T 
tJ;V\ nz' {i?g B H B il<Oli:^[6]<7)S5f^. d' 
fkmcomx- (nm)TJi5) 

[0 126] 

Rt = ( (nx+ny)/2-nz) Xd 
(nx. nyitmW$.ftfoC0M\*lTCDx.1]li>\^ yUftn 

d(i^^;UA<?D/f^ ( nm) T'*S. ) 

±iB(;fcv^T. artcox. x' umt^y 4)i>M><7)$m 
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[0 1 2 73 KCffSUiJUKC&CvCtt. ^ii^coffl 
(i. R t it= ( R t ' /R t ) SO. 8t*4. 

[oi 2 83 «ft«*>y*-" f-i/syfiHittt. 

[0 1 2 93 #56 B Jl?)T-t^-/HmK ( D S a c ) jfi 
1 . 5 - 2 . 2 T*> 9 . *07* n t*-;MWftK ( D S 
pr)i ! 0, 6~1. 2T'*)l>-fe^n-XXXf^7^ 

WW-f-yayfi (Rtffl) fci&ftJi<0'J*-f f - 
yaVKRt'fi) «9Wfl5#, RtJt= (Rt ' /R 
t)Sl. 2-C*6t&ftjff«r«rtt«:*-t. L 
RtJt= (Rt' /Rt) SO. 8<^?» 

So 

[0 1 303 *a9k03te*l*:*rtt7 -r ?£ 

4 0-1 5 0^mtftS;t#ML<, ±!B 

-CitJjSc-f&£^# { £>9. ^a-XXX-f-MMTCfcL 
^-f-ygyl^iiefflCtStfi, t'dLXi> 

[01313 
[0 1 323 Uttfll 

t^D-XT-fef-frnf^^- h (CAP) 

2 - (2' . 5' -y-tert-W7x-;H 

^y/ h U TY-)V ( ^Mg©JRIPJ ) 1 fifiSB 

^tfi^v-ll^ (B*TXo^';Ptti^rxOi/;P2 0 0 : 0. 0 1 6jum) 

1W*SB 

x?y-/P 
ggxf-/K x^y-zl^m^'iiJUOid 



xxf/PSiSffL. T±\->b s JX+ii'ZJVtii* s sYk. 

Ofi^fflK (^*Jt4 : 1 ) tigJBLfcflL FJr5£<01 N 

flrf*. 7 s.J-ivy?\s4 y&f&mk LXfflaL. 

LTT3Bc«-jTH»« (%) S-miULAi. 
[01333 TA= (Q-P) XF/(1000XW) 
DSac= (162. 14XTA) / { 1-42. 14 
XTA+(l-56. 06XTA) X (AL/AC) } 
DSpr = DSacX (AL/AC) 

PttSCH^jS^tCR^S 1 NKBcJt (ml) > Q 
li^y^fXhtStl! 1 (m 1 ) . F«l 

NSHJWtfj«. W(iK«S». TA«ir£W$B* (mo 
1/g) . AL/AC(W ^>7 0-7h^^7X-mmV 

Kwm (ac) tm^vm c^T-nt^yi) 

(AL) fctf^Mfc. DSac(i7tf;H«lM, 
D S p r i±7°vt°yt~Jl>mcr>Wmfg.Zm't. 

(•b^o-xxxf^oaf^^i) ^aift^nv 

ijyd* : MPWx l (mv- (») K) 
l£f4i«J£: 0. 2w/v% 
SEJI : 1 • 0ml /m i n 
imaA* : 3 0 0iz 1 

2 3'C 



1 2 0S*gp 



3oo®mau 

4 5K*gB 

[0 1343 
[*1] 
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«S9E 

Nq. 




Dssc/DSpr 


ft 


( ) 






«§« 


<D 


CAP 


2.0/0.8 


K?107j 


fittfcX?-^ (300) 
X £ y — (45) 


if jpy y a u-h (5) 






<D 


CAP 


1.9/0.7 


fc>97j 


B^»x^;u (350) 

X £ y — ^ (35) 


h 'J 7l-^a7l-|> (7) 
X^JU^<£ U Jl/^ 'J 3 U — h (3) 






(3) 


CAP 


2.1/0.8 


#)127j 


y fu>^a7< K (350) 
x*y— (25) 


If-^7^ l J^'J3U-h (5) 






<S) 


CAP 


1.5/1 .2 


tfMOTT 


B«x^;U (300) 
X ? y —)V (45) 


X^^^^iJ^U^y (5) 








CAP 


1.7/1 .0 


1^1277 


**n*9-)V (300) 
7-feh> (50) 


K •J7i;W7i-l' (8) 
X^JU?* IJ^UDI/-F (2) 






® 


CAP 


1.7/1.0 


*J127j 


wm^** (300) 

T-trh> (50) 








(2) 


T A C 


2.8/0 


*7107J 


>f U>^D7'f K (450) 
ZL<9/-)\, (50) 


Y U x X^^>^"7 i — K (15) 






® 


T A C 


2.8/0 


**J207j 


^fUV^a^ K (450) 

x* ;u (50) 


h iJ7ilMa7l-h (15) 


0 




(8) 


T AC | 


2.8/0 


W1077 


y fl/V^Q7< K (450) 

x* /— (50) 




1 





[0135] ±.m®mzti?titom®m®$si,z&A 

L, 8 0°C{cMLTSl5(*lE7J^5^Ei:L. • 

t&. ^^^arffi ( i* ) mcoimiFmN o . 2 4 4$- 

LTr3SE^ 1 6 k g/c m^TOFji U:. 
[0136] ftteft^itrt: F-T£<£JP LT 3 5*C(C« 
*>, 2o^H5A^5I/i>ix^IIIlE-rs«$6m (^TSftS 
5. 5m) COX.yYl/XXy-yUXKfrhl.lzMQ— fcgiE 

4Hs»s*U£«. > ux«.)i> b mmmmiz . i 

±J&» felWKSS* 150Newton /mTHiK bfc . <X 

^x-m^M^tzy a iv^cm^m^Ltcifih 1 3 o°c 

35fc#»Oa-/kt1«!8jyj 1 3 0 N e w t 

98 0 p.mvyJziVu—x^Xf-ivy < iVJ±Wfr \ 0 1~ 
1 0 9S^H^^^tS^-fe;Un-xxxr^7 4 
7l^lfcf£} 110-114 Srfftfr. 
[0 137] 533fls:7 4/ki>tf)JS3(±v-f ^o^-^T' 

(Rtl)IM2*<T'J,D< ^-f-xa^l 
(Rtffi) «oSJ««JaT<0J:afcLrff->7t. 

<^-f-y 3 yi (RtjS) > rnmmmt^o 

BRA-2 1 ADH (BE^WMHB <tt> H) SrfflV* 
T. 2 3°C, 5 5%RH<7)fWTPC\ ifcH#5 9 0nm 

y. nzssftfc. Tie (*id tcffioT, y*-T- 

v-aVffi (Rtffi) fcJMJLfc. 
[0 138] 

Rt.«= ( (nx + nv) /2-n?.) Xri (11) 



( n x(i7 4 frMVmmjjftlzy-ftttftX'COy < )VJ* 

commm. n y imKVjtotzmm.ttm?0> y < )vj±<r> 

< ;l>£,<7)m&- (nm) £*tlWl&t. ) 

HHWcomm m 2 tzijk i.fz& * comm^mz-^y 

•*yf9M ( 0 . lum) SrMISt . iiT;W;W 
V\l-)VTiV^-)\> (MP2 03 ; ^51^ (80 K) 

[0 139] ^t0iE(6)JS±^, igftitty-'-rxn^-r 
-ft-^lLC-l^l. 6g, ^xydf^^'i^-l/y^U 
3-/PT?l>U-h (Ml 0 1 : mffi-^fife (») SSI) 
0. 4g, WD-X7*f-h7fl/-h (CAB 5 
3 1-1; 0. 05g.S 

V3i£S^BIl*«n (-f^i7- 9 0 7 ; f-A • $4 
-ItS?) 0. OlgSr. 3. 6 5g(0^f;Hf/^h 

ff **I*I«0 'J ^ — T — x a yfficOJt^ : R t ' /R t CO 

OltTHSLT 1 3 O^CO^iSlf^T'S^raJOI^L. x 

H^.Ti: LT«E*«*T«:fflVvT!!B*l 0 0 mW/cm 
2-C'l 3 0-CT1 0*Wa«^«R*!HJItL, ««Ri6l=J: 

7 ^ A'AKfi 10 1-113M -?-^-f il3t^S*tt7 

1£Jfc L/c. 

[0140] iffiw&z&xwmvmi'amzw.ifiLfz 
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[0 14 1] 



LC-1 



Utll 




R: CH2=CHCOO(CH 2 ) 4 0 




f\-co- 



[0143] iWcffS 1 2 0 /xm«50*r>j h'r./PTVm- 
1 0 0**fflte»»U 5 0*CC4f&t=ffi#LTOI 

OtSlC 8 0 m<9J?&0-fe/H3— .X h U T-fef— h 7 ^ 
^AtRKfcT^aUWIU ISO**)*. «3K«tm 

mm ft i 

»« ± T 

x 3 0S5faH 3 5JS*)H 

O 30-40J& 35-40Jg 

© 41— 50£ 41 — 50Jg 

mm ft 2 

S±I8VL- 1 5 3 0 SCOV Am&tu^v^mytWL* 

»« ± T 

X 4 5j£*j?t 4 5Jg**1t 

O 45— 55g 45-55S 

© 5 6JgtUi 5 6JglU± 

[0146] znmnsmmn&mt. m^HMvnm 



NECiLA- 1 5 2 9HMi«TFT-TNfcW 

L , «3fc« t SI fi> ^uolffltcKB* 

mrnmnmrnizmMLtz. #<?«:o^TA7ny 

JtSrELD I Mtt<9E z-C o n t r a s t 

£U ±T£*fcov^, zybyxbtfl OliLhSr^ 

[0 144] 



4 5S*)H 
4 5-5 5JS 
56 — 6 5)g 



4 5ft*jft 

4 5-5 5JK 

5 6 — 6 5 IS. 



A-y^-f MQi:B««Kiiffl^>nHk:|lttL^. * 

[0145] 

5 0Jg*)H 5 0£*>?t 
50-60S 50-60S 

6 1 JgiiLt 6 1 JSiU± 
3 0fgT-*5. 

[0 147] 
[f£2] 
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KW 


MNo. 


Ml 




m 


Rt' /Rt 




1 








5*^50 fi ■ 




101 


® 


80 


i 19 


86 


0.74 
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43 


o 




102 
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80 


11 


106 


0.41 


© 


O 




39 


0 




103 


® 


80 


7 


116 


0.29 


! © 


O 


© 


82 


0 




104 


® 


80 


f 40 


60 


0.88 


o 


© 


© 


49 


0 




105 


® 


80 


65 


74 


1 .04 


o 


© 


© 


52 


! o 




106 


® 


80 


65 


72 


1.08 


o 


© 


© 


89 


0 


*»w 


107 




BO 


76 


33 


3.5 


X 


© 


O 


305 


5 


it tt 


108 


® 


80 


110 


57 


1 .63 


X 


O 


© 


320 


16 


tt. tt 


109 


® 


80 


75 


31 


3.84 


X 


© 


o 


362 


2 


tt tt 


110 


® 


120 


41 _j 


120 


0.25 


© 


o 


© 


71 


0 




111 


® 


120 


45 


114 


0.32 


© 


o 


© 


62 


0 




112 




120 


70 


36 


3.17 


X 


o 


o 


478 


7 


it 


113 


® 


190 


71 


95 


0.58 


© 


o 


© 


853 \ 


31 


tt-. tt 


114| ® 


80 


75 


31 


0 


© 


X 


X 






it tt 



[01481^2 vmBktfjfri-b a <o , *«^<wt^» 

»jftffl»fa&y«$rv>£ 4:0*6. ffiA£5i*t;:(>SI!$*£-9-;l 

[0149] JtfOTAoi mxjjmnmjimifijK^ 

[0 150] 9mm2 

LC-2 



[0151] LC-2 (5s) S-4 5gO?on^A 

T&mt. 5f-r>-T'2 3o°cT'2o^-rBi^aL^ 

;UA±K LC-2 £ffif6jll5£-ffc L fc . &v ^S8*MS«Ht 

[0 152] 
[ft2] 




[0153] trattCIHifcl? 
[0 1 54] 

*»Wl<oaB«a**fc:. LC-l(:ft^TLC-3^ 

aT^mx-mstttzimimmn 1 1 Rau=K«£# 
[o 1 55] mmmi bmm%ffisim±£. lc-3* 

h (Ml 0 1 ;MW^m <«*) H) 0. 4g. &tf*S 
MfeffiJ ( 4 * 7"- 9 0 7 ; f-A ■ #4 
) 0. OlgJ, 3. 6 5 g^^-A-xf-yl^hyfc 



£1 




^ftcoJS^TJfacO y 3 vfisoit* : Rt' 

/r t «*fWci(K:"t «fc o izmm Lti . ,rft6K:&«?) 
^S-fiSO^ttTia^L-C 1 2 or*>Wffl«+-C3#|SHlll 

TSIflMT. S3A 100mW(500mJ)/cm 
2 T'l 2 0'CTl 0«MHie*lft*!!BltL-. 38«R«fc:J: 
DEtofcElSgfcL-fc. mi&£X'fit&LX . LC-3$r^ 

[0 156] 
[<fc3] 



4\ 
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LC-3 



CH,=CHCOO(CH a ) 8 0-^^- COO-^^-OCO-^y 0(CH a ) 6 OCOCH=CH 2 

[0157] z.tib<7)imzmmi t mmmmzu [wmn&i mttfonv ^-x-^ 3 y#^<*>o 

[0158] fttf&< Wifh&cD&ihmfrMWtfl hfitz. 



(72) WMi JILL tt* F*-jU(##) 2H049 BA06 BA42 BB49 BC22 

JfC3jCS5BBrfi$ < £>BT 1 #*fi=7-#1*5fc£ 4C090 AA08 BA25 BD14 DA10 DA21 

ttl*l 4F006 AA02 AB24 AB35 AB38 BA06 

CA08 DA03 DA04 EA03 
4F100 AJ06A AS00B ASOOC BA03 
BA07 BA10A BA10B BA10C 
CA04A GB90 JA20A JA20B 
JN01A JN18A YYOO YYOOA 
4H027 BA08 BA13 BD21 BE02 DM03 



